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102(^)077392 ^^ ^7}: 2003/11/25 

[J3L^.] 

•& ^ofl 4^ l^l *flH-E| CLsL^B] fee) <H^5fl^» 4= 

^Isf^ &7\}$\-, 1-21 <H = EfliS ^Wtt ^l^, liB Al^EA O.S 

^](7l£- «)7} ^3S]o] ^3=1 ^=8" (1*> #^-)7> olu} °-;S. clM^S 7l 

^-SjcH ^"71 Af-g-£7> 7]^J±£f 3. ^^-6)1^, ^-71 

-fhjBL HH^* ^-71 ^*1S ol^ji, ^-71 7R> *1 A>-g-£ 7 > 

3H1 ^Bj*r *m°l S)^ ^M^tf. 7]^. M-ofl^ 1*}- «-o_5..tiH 

Bfl<a afl Sth ^2flA] nfl;sLE}£] ^ <^ - ^-JL cfl o] E^ 7} 7]^S\o] 5^ v\)5_ 

£ 3 
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102^)077392 #^ 2003/11/25 

cfla.^ z\}o} « C V^ ^ ^-^1 {Control method and apparatus for operations of 

flash memory system} 

£ 1^ ^efl 7l#^l 4f #efl^l ^lS-Hl 71-1=- -§-*hg- M^fe ^ 

- £ 3^ ^ ^°\) HM^ 7m ^^-ollAi ^3^1 l-^o] He] 73 -co} 

-£ 4^ ^- ^ofl 4^ BiT/^3 31 o] m. 7gAl ^-g- 14^^ 
£ 5^ BiT ^^LS+ ^Ji^l H-EKflfe uflolBl 

£ 6^ ST Eflo]^ ^= q-Efifl^ c-flolE^ ^EJEE. 

.£ 8^ 1-eJM ^1S-&1^ 7^ #2fl^l "11 2-51^ ^ ^tb « 

2 9^r ^ ^-g-Sj ^ ol^ #^S>1 ^ uj-El-ifl^ . 

£ 10^ #eflAl Dflaa|^ rflo]Ei °|7] M-b^tt 

£ ll^r -g- ^ofl °S tflo]Ei7> 71^-51 #^-(Dirty Block)^ 4i7l -g-*f# M-H}-^ 
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102^)077392 #^ 2003/11/25 

£ 12^ 4^ ^ ^ A}°HH HH^* o|^5>^ M-H^-vfl^. 

10, 300: JL^H A]^Efl 20, 310: ^HflA] nfls.^ ^l<^7l 
30, 320: #2JH nfls-el o^o] 312: *1H ^ 
314: #EflA] ^s. 316: ECC 

322, 324: oflS.^ aga. 210: BiT ^3: 

220: ^Ji ^2: 230: ST ^S. ^Sl 

350: 1-^ ^J£ ^2 

<20> ^- pfl-g^ tiVrr^j 7 )^ofl ^Tjj- ^ o] ^ , ^ V\ ^-^^^S.^ "flS-^ * 

<2i> l-eflA) ofls&l (Flash memory)^ ^J-^il^.^ 14 # ^ofl^ ^Hb^} -^-^l^Jl, <5> 

JEL ^iai cflolE^l- gl^r ^£7} HB]-^^ ^ofl #£>:dl, SRAM°ll Hl^fl 7>^o] *>t|-±r 5! 
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102^)077392 #^ ^7}: 2003/11/25 

ofl t-flolEi-i- 7is-(vvrite program)^ =L%°) «]«-' 3)H*j ^ 7$J>- 

°fl5L, sfl^ 1:^-1: SL^ ^ (erase) t!: ^ 7l^~8: *))o) $5%, ±.7]*}±r #^2} 3.7} 

9\ i^ZL^CS^r 7]^-)^ 3.71 7> A^ tf=4^ ^ojcf. oj-^ v\}3-^°\} t-fl 

7]-i=-*Rr ClH^ Al^>ol 71^ *>7l *H1 ^ -^^ol ^eJSl^o]: S} 7 ] 

A] ^2.^^ ^efl 4i7l <^ 7>^1 o]J=Lo^ ^C-fl, #5flAl afl £ sl§ «.ol 

14 ^Ei(°l5J#^ 7112]^ i7^7> 7>^^m *M*H1 3r>M-°> ^7> 7>^*>)S ^-g-*V 
€*Rr ^^JI *} ^rW,°) C-flojEH- RAMSf ^ <$X\ ^7J -f , 

4i7ls)£^- S^^S. ^7] ^fl zjzfo] ^e] ^^]^l^(addressing)ol o] 

s^^^ ^ ^ o]cf ol^^] sKi, 4i7l« ^Alcfl ^ ^#2} ojo^ - 

Sa^-°S. ±7j ^*H1 mSL*} ^ olcf. 

*fl2.E) A]^o} ^ ^ A]? > o.*,^ U-oV 014. o^mtfl, £ 132} ^ 

^Bfl #E}}A] nflSEl Al^Efl^A-^ 7 1 ^o] ol^^c]-. 

<23> (i) Jr^Edo^Jf-El cflolEi# ^l^s>^ fes} ^c_ e fl^( L A; Logical 

Address)* #2fl^l »\}3-^ ^7} (20)7} 
<24> (2) ofiS-Sl ^1^71(20)^ ^E] oi = -i-El ^ = efl^(PA; Physical Address)^. ^ 
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102^)077392 #^ 2003/11/25 

<25> (3) #51 gfl^ 7 > S^tt DflJ2.il) *1 # 

*1 q-^^l al^s. ^mtfl, i 1^ nfls^ o^efloiooHH 4^ ^s.^ _o 

^ 31^r «5a(30A, 30B, -, 30N) 4*r^ ^)2-^ #^-(30Al, 30A2, 30AM; 301B, 

30B2, 30BM; -; 30N1, 30N2, 30NM)AS. AA TMgsH £U, AA$\ ^2-3 ^ 
°\ 5flo]^ *j)Bl(32)S. ^^cf. o>^, cflolE^l- #e| <^HElli7} afll ^lJS.^ 

(30A)^ Xfll ^lS-^ M-C30A1H *IH;*](36A)» S.^-^ ^-A]ofl ; nfls.^(30B)^ 

*fl2 nfl2.e) l-iK30B2)°fl *IM*1(36B)» 7>^*V^, °] 4ol^}(36A, 36B)*fl 

c-fl ol b] 1- 7]^-s>7l *H1 cflol^7> 7}^*} U^r *IM*I ^, 34A, 34B<Hl ciHe}» nfl5LSl 

*)H 71(20) 5fe cJ fl°l^ 3H^« «fl<a*Vrf. 

<26> (4) ^2] 9)*i\ *}^^ 3flol^ 7 > ^ 30A1^ 30B2) 

# 4171*1^. 

<2?> (5) ofls.e] ^l<H7l(20)^ liB(10)^tl 71^-^: cflo]E^ *A^^. 

<28> (6) nflS.El ^1^71(20)^ JL^H(10)5.^E1 ^"Kgr HH^l* fcsj ^cefl^S. *1 =8 ^ 

3*1(51 «fl<Mfe 36A, 36BH1 

<29> (7) ovo) cjTfl (3)ofl>^ «J}«a^ Cflo]El# Dfl2.E] 71(20)^ C-flolEi ^Slo(l>H 7>^^ 

^sflo] ^^(ofl^tfl, sJM*l 34A, 34B)S 4^^. 
<30> olE^l Al^EAofl^i- «fl^- « ^l* ±.7]^}ZL, *)^& $1 *H dH^i* 

^*}^ ^^-^ ^^^<y cflo]E^l- WH^*}J1 o]» ^-g^Rr -^^-a- #2JM nflS.ElS] 

^Ml ni}..S. oj^o) o^*l «-7> ^-2|-olcf. C4E>A-] > ofl^cfl = 3.ZL^-g: ^ <=+^3] 37134- 

i 7-1-1- 3tt ^SK^r, ^]S.E) #s.)<al 3.7)7} MS- ^-M^ ^-7} ^-A^r 3*11 € 
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jSLtb 71^- ^§-*Hl ^-8r Al^-o] 3g_£_*Vtf. tc*V ; cflol&ll- «i^§>7] ^Sfl^ife 

<3i> ^ o]e^ ^efl s-eflA] Al^eflo) c^-g- ^4s>7l ^ *V ^-2.5.^, #eflAl 

<32> -g- Mj-^ofl 14= ytflol liE Aj^efl 0_^.w.Ei fe^ ^iELEfl^l- <^ 

c+ 7 ]l2]- > ^Al^j- ^el ^ = #5} ol^efl^s ^sKr &7\)2)r, S-^S. Aj^Efl 

-^-E-| ^Al*V dlo]Eil- ^-71 ^^.Efl^oH oj*j) ^1^^ 1-eflA] uflS.^Sl T^V ^ ( ofl ^ cfl , 

7m WW 7l^-s>^ i^-*Vcf. Aj-71 7l^ #?jW>M, x^*} §eflA] BflH.^^ T^V 

^^1(71^- 1-^-) 7> 5*^, 7^ ^^1(1^]- ^3 l-^-)7> ojul -H-JL £lHEi3L 7) 

^5)o] olO B ] i Aj-7l i$EL& 7^ ^^1^1 A>-§-£7> 7l^^Cf ^-^Wtt, ^"71 *1 J§ £ 7] 

^"71 ^3*1 7^J- ^^1^ O-Jl c-flolE^l- HL 7^V 

^ Cflofl ^Slfe Al^o] 2)4:5. 5]^ ^0.5 ^^^Cf. 7l£- ^3 Ir^S *\)o) 

Efl^ nfl O] s-c^^lcf . tc^V, #EflA] DflSS^^ 7^1- ^ ^-JL cfl^B^7> 71^-5^ 9X^± S 
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<33> £ gtgbq nj-s. l-eflA] Dfla.^ ^3)- ^ iiE Al^e^sj. ^SflA] u\]E-£\ Afo^l 

A-l C-flolE^* ^^Jl 4^4 nfl^c] *1H44. <^7H, S-EflA] nfl^E^ 444 nfl 

£2) 44-°^ ^S\JL, 444 TflS-Bl 44 ^4 444 Sflol^/^E^S. 4 

44 nfls-e) 444 iiB 4^°fl4 ^e] ^^efli°fl tfl-§-s)^ 44 «H = Bfl^ 

4*1] 4*o44 7]^ 444, °1 7 m 444 ^as]4 l*> *%el 444, ol 14 ^a 44 °1 
^35)^ 24 ^a 444 i444. 4efi4 ^5.3 44 *fl4 444, sl^H Ali^ 0.3.^3 
^4*1 ciHEji- Aj.71 4aH4 ons.^] 714^, *7l i*> *ga 444 4~§-£L7}- 7l^iL4 
€■ ^4^14 -^71 714 44^ 4 s. HH^-I- 14 ^a 44^-S 44§}:n. 14 ^a 44^1 4 
-g-517} 7l^^cf 44 44°fl4 471 14 ^a 444 4s. 3HiH» 24 ^a 44^ °1 
4*Hr 444 JE^4. cflolE^ o]s.^ cf-g-ofl^ ^ 44°ll tfl^ BiT/^3 3H44 ST 
tfl°)tt £3*KrH], BiT/^a Eflo]^ 7]^ 44 4^31^, 71^- 44<H1 3R> ^ 4^-3)^, 
^3 44 4 = 31^, ^a 44^1 ^4 ^ 4^1^ ^ ^a 4« 4444 314^4 
^, ST 31444 4s. cflo}Ei 7)4 4^4 4 s. cflojEi 714 4iL4 4444 314^1- 5.$-$ 

<34> 4 tg-rgs) ^ Af-g-4^ 444 444 ^"4 443. 44^4. 

<35> ^sflAl Dfl2.El cflolE] 4^ ^ : 4 efl 4 -» nflSE] t§ 3 _» 44 ^ 4 

4 - 2)lol*]/^Ei(2flol;*l£q- ^}E^ nfl^a) -g-^ofl 4*4 4£ 4°147> ^E]^.cf 

3 # ^£(^mcfl, 1G ol#<g nfl) o| o.) 

<36> BiT/^a EflolM.: ^HflAl vflo} ^ Mo] ^ g sfltg- fsol ^3^1^471-, ^ 

444 4*54 4 5447} 44 ^J±4 Eflo]^-^, ofl^cfl 4 si o]b.z)} 

^, ^ h 4 — e fl — , ^a c-flol^s 4^^4. 
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<37> ST (Status Table) §EflA] v\]s.^ 4 #Efl§ q-Ej-iflfe Eflo]^-^, sfl^ 

t^ol AV^^^K^mtfl, — ^ Free Block) °H A r-§-£ 

. -g^^ -frjr CflolE|7> 7l^-S]cH 5^g-(Used Block)^ JfjL cflolBl7> 7l^-£]ol ol 

-g-(Dirty Block) 2 7>^lS *r SUr^l, ^Jl e-JMe) 7}^ ^ ^9] $}°}&\7\ ^ 

<38> Dfls-ej ^ tIH ^£L^ ^ , BE^ ^7^ 

3)1 o| ^ ; i7]^r 1-^- SL^B^l^ cflolEil- 7>7^^.^ ^^^r ^(3^ ^1 °1 ^ ) ^ 

<39> ^^H] 

<40> ols> Cfl^fl ^^tb^f- 

<4i> £ 2 s\ J£ 3£- ^ofl 4^ ^]S.?] ^ A°\ H o Vl 3^ #*fl M-ErMl4. 

£ 2 ^ S. 3^ J§l#-£^r #2flA] nflSE^ tjjtl ^ ^f-c^d), ^7-1 C-ll O] Ei 1- 71^- 

*}Z\JL *}±r ojEEflif liB A^Efl 0_^«-Ei ^flcK^l 100). *)7}*\ SiS Aj^efl^ 
PC ^ 7HlSf, MP3 #3Ho1<4 ^ftfl-g- ^^71 7]!- S^-^, CflolE^ c^l^icfl, 

tf. BiT (Block information Table)/^H ^^Hl 5^ fe^ ^ = Efl^# ^Af ^Vcf(^-7-jl 101). 
BiT/^EL #EflA] oflJZE)^ -g-^-a- 2)H*Kr ^lo|7l ^SLEU^^, SRAMHH # 

EflA] ^)°El o]S.t])^S\, ±7] o]^ ^ ^3 cflolEi# *H ^# ^Vt}. 

BiT/^3 t^^Hl *fl^rTr fe^ o^efl^l cfl*l ^7}- °1 ciHE|!- 71^^. 

E) ^ cLefl^ %7] #7fl(105)5. ^l^j-Jl, BiT/^3. tHsHH ^E] <>l^.Efl>i^l tfl-sV ^Ji* # 
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-fr ^ #2fl^l °flSS^ ifls) BiT/^3 cflol^-oflA^ cflojE^l- cf^-(c>7ll 103) 

°1 OH^* 7^5. #E) <>l£i!llit #tt4(<£31 105). 
<42> i^-Tfl 105°lH feE] o]^ B fl^S- ^-e) <Hi=^ S ^Sl*V Cf^-ofl^ 7]^ C-flo]E^l- 

B^^eI ^*Kn(^l 107), #5] <^ = £fl^l cfl-i-slfe "flae) ^efl* a^VWC^l 

109). M-S] ^-Bflo)! ^e]- 37}*}2) ^sLsL ^7}S\^) t ^ -g^oj *y=LSl*l ^-^(^5- 
A), *H^- -1-^1 ^a^r 91°-^ i$ELQ 3X5^ ^(free block, ^, *fi# 

tHlolEil- ^ + ^{^S. C)7> ZL^ojcf. 

<43> -i-E} ^JElSfl^ofl #EflAl v))3.?) ^37} 5H oj^ A ^ ^ 

-f^l^r, HEl ^^.Efl^l- #Jl(#7jl 110), °] Ir^-ofl liH cflo]E^l- 

HSn^M^Tj] 112). =Sl t-11o]E^7> 7}^^<%CLEL^, ^ -g-^ #Efl Eflol^-( S T; 

Status Table)* 'S^'ofl^ '-^Jl dH^ 7l^-(used) , S ^ ^Tfl 114). ST ElM-l^i 

^ *ti# '5Liq #^'<y* M-Ef^cf. , ST Eflo]^ £3 <27fl(114HH^r -frj- c-fl 

°lBi 71^- l-s-* M-E}vfl^ '0'^H 'l'S. ST 31*11-* ^^§1 tf-g-ofl^ # 

E} ^HEflio)] cfl-g-Sl^ BiT/^H ^HIt^H ^a. ^b. ^"Efll- 7]s.^S.M) BiT/ 

%EL Eflol^-^- ^^*lcf(#31 116). ^, BiT/^3 Eflo)^.<HlAi ^ 3 3*1» S^Rr ^ 

a ^£s||^t 71^-5>jl, c-floiEii- 7|^*v *IM*H *fl#*Rr ^a ^i±2] tain* ^mcfl , '1' 
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<44> *V^, ^a^r £M Sl-^-M- *$3.& ag] ^ 3^ ^ofli^ ^3. o^sf 

^1^^ He| Ir^-ofl iiB ^)o)Eil- 7}^^}jL(^n 120), °1 BiT/^a ^-S- 

♦ ^WC^Tll 122). o) ^ o. t BiT/^3. Efloi^-oflA^j ^3. o^^xr §ob] 

<45> ^H7> =H Sijox^ ^3^1 l-^-ol He) l-^-o} o>ia ^3. 3-M*r, 5L 3<H] 

M-E^-H 33^, ^3.^ 1*> ^3 #^-)^l t}^ -R-J- c-flolE^ 7 > 7l^<H fl^S- 

5L, CflolE^ 71 ^-^ ^ Slfe ^ S 5l 1:^- ^Helit #JL(^^1 130), #-gr 
2*> *%3. cflolEil- 7l^-^(^^l 132). 7}^& Chg-<*H*r ^y) i%\ 

wl^:)7V <H^tt 7l^3M- ^^(^l 134). <^7H, M *M 

C|}olEl» ol^^ cflofl S)^ ^OLS. ^3^31, ofl^tfl 7l^-£- 

1/2*1 ^ ^ 9X^, &^*\ 1/23. t^^Tf 3^ <=>}^. 
<46> ^-71 ^ cjTflC 134H] *\ 1*} ^3- A}-g-;£7> 7l^fecf ^ ^^Ml^r, 1*> ^ 

3 d]olEl« 2*> ^3. ^>mtc}(^7il 136). cflolEi o]^- #7\) 7 } #u}-^ , 1*} ^ 

3 1-^-4 2*> ^a 1-^-^ ST ^M-g-g- ^^^Vji(^;^ 142), 71-g- BiT/^a ^J±» ^ 

^tW^Tfl 148). 

<47> tt^, #7fl(134)°fH ^^9] Af-g-£7> 71^^ ^7^ ^ a. ^^1^, #7fl 105 

<*fM #Hl ol = efl^<Hl cfl-§-£l^ 1-^(71^ m.)^ oioi -B-Jl cllolEil- 1*}^3 

sL ol^3>J7(c+7ll 150), 71^- ^ ^ 1*} ^a nfl?l ST Eflol^- ^711(152)4, 

BiT/^a Efl o] ^- t^^ ^-741(154)* ^l^t!-^. oil ?i el] , 71^- 1-^-Sl ST Eflol^g- '-B-S dl^lEi 
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7)^-(Used)'^^ ,J f JL cflo]Ei 7ls-(Dirty)'.2.S ^^slJl, ^Hl^H ^3. <H = efl 

1*} 2*} ^3. f^AS ^Tgsjc}.. 

< 48 > £ 321 ^ ^ ^ ^ ^sfl ^ 7 AM^, £ ^<^H 

^2fl «M Al^EfloflAi S.^ 71^- SEfe ^S^Rr ^T^J" 

^71 nflS-ofl, ^gflA] ^S.Sl^ 7141=- ^ ^5L« 37fl 7fl^^ ^ 544. 

< 49 > £ 4^ BiT/^3 Efloll-o| 7^ a] uj-Bj-^flcf. 

<50> oJ-oflA} £ 3^- #HflAl ^^-o]]^ BiT/^a Cfl o] E") # *£7j£} 

^ ^ BiT/^3. Eflolfl C-11o]E^|l- 71^-^ ^HK^Tfl 170), HHEil- 7l^-*l C^l^r 
BiT/^3. Efl^l-oll ^*Rr c-]1o]e^ ^ ^<y*|(^, #(ful 1 )<?]*] ) W W(c4-7fl 

172). BiT/^BL l-^-o} $0) o}-^ ^ -ooi]^ Ssfl^l ^lS.Ej s-^l- *)H7l<2] SRAM ^ BiT/^3. 
3H^» ^*}JL<#7(| 180), #HflA] u\]5L£\°) BiT/^H cllolEi* £73 7]^ ^1 
182), BiT/^3. o^sfl^ Efl^l^Ei^ ^ ^^^(^711 184). ^3, <2t]1(172HH ^-S-oj 

^ i7S*>JI(^7jl 174), BiT/^H 3M1~§- oj^ 

#7fl 176) BiT/^3 cflojEi ^ ^-^1(180)S ^IW 1 }. 

<5i> 5L 5ir BiT/^a ^Ji^l f^t q-Ej-vfl^t-fl, ^ iL 7]-& ^ofl cfl*}. ^M. ^ 

(210)2}- tfl*!: ^(220) ^ #eJ| c-flojEi ;*}i£ ^2: (230)1- 

71-g- 31 iL -?^(210)^ ulB 'O'^JM ■ll'^l^ 12-alB tiM&IS ^^tt 7]£- ^-^ 

o^Efl^sq-, «1B '11'^ '12'S. S^^j^ 71^- l-^-oll cfl*l ^ ^^sfl^, w]e > 14 ^ ' 15 -o} 
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102^3077392 H*}: 2003/11/25 

?8iL ^2:(220)£ ^3. ^ ^ELZ])^^, ^3. ^ofl cfl*V ^ cH b]H 

^^cf. ^3. ^il ^ cf^-ofl^ oil^cH, 64-h)B^ ^3. ^-e}] DflolB] ^S(230)7> 

^^4. ^a M Cfl o] B] ^(230)^ HS.ZL^ no)x) 7 } ^ a ^oj^l ^ 

M-Ef^c}. o] ofl^ ^j=(long word) 3. M^l $ltb ^^l, 

o]^ ^ alH a>-§.^ 7>^>q-. sVM-fil $);e.7} fS^-sl ^il* M-El- el- 

's, 1G #Bfl^Hl tfl^A^ 8 7fl^ 3H*l7r ^J2-^>J1, 2G #efl^Hl tflSlH^ 167fl^ 3£flol^ 7 > 

BiT/^3 W ^<>fl*m ^>-g"7> CflojEi* 

BiT/^a ^Ji *\-%-*}^, ^cfl 27flS] BiT/^ . 

<52> £ 6^ ST Eflol^-o) ^ l^e^^dII, 2K w]B # ^o Vi H lk «1S ^, 0-1023-8: -R- 

JL HH^l 71^- ^^.(Used)S 7.}-§-S}j! *}$\ lk ^, 1024-2048^: ^5. c-IHe] 7]^- 

(Dirty)5L Al-g^cf. a) 7 )*] ? 7fl ^i=. nflS-S^ .g^ofl nle}- ^§>^ , §>q.o^ «| H i=. ^ 

M-o^ ^9] #Efl# q-EHU, ofl^tfl -frS 31°^ 71-1=- WlH^l ^ol TO] o_ 
^ cflolEi7} 7l^-£]ol Af-g- ^<y# M-tq-^cl-. -frJL tflolEi 7^ alH^ ^JS. dHEl 

71^ UlE 7 > ofl^cfl, s.- -o"?] ^-?-<^ *fl# M-El-^flcf. «4^, HBl 

<53> £ 504. ,£ ^Al^jO.^ M-BMlxl °^°j:^'?>, BiT/^a Eflo]^-Jzf ST Efl Ol^-o^ 

^iL ^o|^i^ o.j: 31*1-1- 7}*1ji y-\ n ol*lol #011^ 71 (key) ^^1 B^-sl^ 

o-Rr 53 ol ^eV^l^cl-. BiT/^a Eflol^-4 ST Eflol^ ^A?>\±= % °1 ^ 

^.*>tH, dlTl ^oj ojol BiT/^H EMI ^ ST ^\o]^o] SI -7}- ^71-^ Cflol 
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Z\7\ o]t& S|M*H 7 )S.£]^1 ^ &7fi S)ES BiT/^H ST 3H^-o} ^SL^ 

# 3.^ ^TflisRr 3°1 yf^-^i^cf. <£°\}*\, -B-Jl ^Ji ^^efi *1 ^ <>13# 

^H^H, ^ *M*]sJ #<*)1 ofl^d], 32-wlH^ 71 AV-g-sKfr ala^ xl-g-oflA^ BiT/ 

t4f ^J±» #*1 **H^ ^7]^ ^l*>7l ^Sfl Aj-g-^ ^ o|^. 

<54> £ 7 ^ ^ 8-B- ^ ^-g-^ ^ ol^ ^2flA) nflS.^ ^ ^3i9\. 

<55> ^EflAl nflse) ^ *1H ^-^1(310)^ 3L^H Aj^ejooo)^ jr^e tf|i(305)-I- ^ 

#eflA] t^e! c^efl 01(320)^ #elH t»l^(315)» ^-*fl x$o]^ ^JL«> 

^4. *IH ^1(310)^ *1H 71(312), #2flAl -&^-(314), ECC #^(316)* S.^}JL, 

<H ^-^1 (310) i-H^l ^H7l(312)^ SRAM (Static Random Access Memory), ^3) , BiT/^ 

3 Hlsl, MMU (Memory Management Unit) ^ * i^tf. "flS-El <H efl°l (320)^ ^Hr^l ^12-Bl 
-fj-^(322A, 322B, -, 322N)# i^*14. #2fl^l #^-(314)-gr I-^a] v\]3.z\ <>13H(320) 

<H] ^ ^ ^l^(CE)s} ^ ^ I/O ^^sfji, #EflAi ^]5Lel5.^-El ^-Efl a] j: 

(R/B; Ready/Busy)* ^cf. I/O ^}o]e] , °]ILZ])^, A]jr 7 > ^jl #Hfl 

Al Dflssl^l -g-^"^. 

<56> ^sflAl n)ls.5l(322, 324)^ i 8<^1 M-B^ a>fil- z\}o)e} ^21- 7>^ ^ &cf. 

^r, *Kr^l #eflAl oflsel -fr^ 4^21 #1=- oj^d], l,0247fl 2E^ 2, 0487^ uflsel 

£ dHEi ^-^.(330)# sKl-^ ufljg.51 l-^-B- ^-^sl 5flol^(340) ^)^cfl > 647 fl 

9] sflol^^- i^-tpcf. ^rM-^l cflolEi l-^(330)^r ^l^cll, 512-v\°)B.2] ^)o)b\ ^« 
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3if i6-ti>olB^ ECC $)°]*\ <^^o.S ^€ ^ 514. 1-^(314)0.51-^4 
ECC(316)lr 01*14^ #Bfl4 v\]S_z)o) I/O 4^1 (325H1 ^^cfl, 512+16-4°lS 

7> ^1 cflo]El <gs^4. I/O tHsl(325HH ^12-^ 1"^-^ 5)lolxl(340)S. t-flolE^l- 7]-^^ 

iE^r HSa^ -g-^-olJl, <>14 tiVcflS *IM*H1 ol^ tiHEit- I/O tf^S ^7lfe 
?H 9^71 ^°14. 3H4» ^o] ^ (erase) ^4^31, £ 8<>ti 

*14. 

<57> $j.jg f i^o} cflolEi ^3:^ £ 8°fl4 Ji^r ?J*1^, BiT/^3. ^-3- 

(350)3]- ST Hflol^-g- #^(360)1- £^-*V4. 0} #J=-(350, 360)-^ SHI4 3}*^ 
tfl, 2 7fl^ o]^.o]^ - 514. 

<58> £ 9^r li-^l ^-g"€ ^ &tt tflS-Bl ^ iL 44^ l^i^c}. o] 

^ 1G i-eJW oflS-eH ^ 3M4. 

<59> ol ^<*j|ojH, Q'ofl^ ^l^tfl, liE Al^Eflo} ^.g. ^^.7} ^^ZL, ' 

^3- 1 ~ « Z-5'^r t-flojE^ 4^- CiHEi!- 3tt eflHl ^^^»14. ^ 'Z' 

44^ #efl^l -fi^HH 444°fl 4*1^ 44^4. Z-4, 1-^- Z-3'£- BiT/^ 

3 Eflo]^ ^a. ^rSolJl, Z-2, 1-^- Z-l'^r ST ^ol^, 2^ 1- 

<eo> £ 10^ f-efl4 nfla.e|sl g]7l 44M14. iil aI^o^^-eI ^ 

2||it ^]4JK43l 410), #£flA] DfliE] #*H*Hr ^H7l iflS] BiT/^£L W^olH 

^ cH-ELEflil- 3:4^4(4^1 412). BiT/^3 ^3]o|] sfl^- ^s] ^c s fl^o|] nfl ^^7]- 01 

o_,g ol^ 712,5. #a| <H^efl^» 431(416)5. ^1^*14. BiT/^a tH^ofl 
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fee) o]T=Lz))+d\) cfl*V ^^. 7 > £0.^, #Efl^l *l]2.el tflo} BiT/^3 Efloj^^Jf Ei sfl^ Cfloj 
£ol(#7fl 414) 7|^5_ o]i=Efl^l- ^4(^-7^1 416). *fl^ #3 <Hi= 31^11 

oflS-Sl Ir-IHH cfl^Bll- S^^A-l I/O ilUitK^l 418). 

<6i> £ 11^ ^)o)e] 7)Wf M( D irty Block)# ^T^Kr :&s~g- i^E^-^c}. -^Jl 

C-lHEi 71^- 1-^-^ ^7] Jr^E Al^Efl(<Hl^cfl, 7>£L A]^Efl)ol ^ #Efl(idel 

stated £ 11-i- ^-2:^, ^ ^-Jl 3H£l 71^- ^-g- ^^(^l 

430), 3^ 4i^^c-fl(^.^ 432) <>1 i:7l -§^£r ^l<H7l^ ^.SieH BT *|sHl 

5Utt 5L^ -^Jl dHEi 71^- l-^-o] ^Tim <«*1 ^l^Kr *M 
Cfl, $)o] 7 )o) tfloj) oj^ BT V]*\7} #2flA] bt E-J| o] ^H] A-] dHEi» £Mj^ 

*r 5£4. ^^11(432)011^ ^sfl^l^ ^ iTl^ ol ST «1^ofl 47fl<2} 1-eflAl ^j- 

^°ll ol^ - Jr c-]]o]Ei 71^- «ol jzL- i7l€ nfl7/>^l ^1^^^. ^7^ «-*l ST 

C^olE^l- ^^C-^Jl cflolE^ 71^. M-Hpo^ 'H5l ^^)*}Jl(^7ll 434), ^}5LE] ifl 

21 ST ^^.1- ^^^cfC^Tll 436). ^7^, ST ^fit ^^*>7l *H1 ^7-1 ^7ls> 

?H) , zz. ST ^^ov ^ si ^ofl nj-Tll «fl^ l~^-§- 4i7i 

Sf7l ^ofl #2flX| u\\SLE]o] #Q ^^°) ST ^iL» o]-g-*V - 

Xi7] ixfl^-olcf . £o) ^-HL-g- ^7-1 ^T]^ ±7] ^ ^ 4i7l ^o)) £ 

^ol ^£lol ST ^Ji» ^-°-°ll£ ^€ ST M-^^l °l^>7ll € 

<62> nll£El tflsl ST ^^^r tif-^-ofl ^ ^^1^71- ^-^-^f Jl( cf 7-)) 438) ^ 

4^7f o.^ ifs dlolEl 71^- iTl ^-^-1- ^JLS}J!(^711452) liS ofl^^^ 
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-S-^SM, iae ^4^7} l-^-o] ^*fls}^*l ^2^(3:31 438). # 

452). 

<63> £ 12^ 71^- « tflo]E^Sq- ^EL ^ ^)o)e]^ ^^9] i^ifl^-Cjl, o] 

<64> Cfloje^ ^-^l^r SL^ ol^V^ ^^r," £ 12^1 i^Ei-^ *l~g-^ #^-(^]7d^ ( 1 

#^-)^ ^-g-5L7> 3/4# ^ 5^*1 2:*}^ ^-7^1 (510)3.-^ Ei Aj^^cf. 

7^, A>-g-i S A}o} 7l§^ 3/45. ^<RV 3J£r °\M °1 ^-8- & 

<65> ^^sj M.SL6\) tfl^ ^ ^olE^^, 71^ ^ ^0^)* ^ £L f^^i 

^WC^l 512). 7}£r l-^-^- ^a. BiT/^3 Eflol^ ^^S>ji(cl-7fl 515), "flS.^ 

ST* ^^s>jl(^-7jl 518), liS <*Hji7> 5^*1 ^^(#31 520). IiB 14^7} 
Si-^ cflo}^ o]^ J§-^-§- 530), iiS °^1i7} &CL^ ^ ^7fl*> 

^tW^l 522). ^ l-^-ol ^-8- ^^KuC^l 530), ^ 91 °- 

^ C-flojE^ Aj-g-i ^Af i£ 31 (510)5. 5ll-ol-7> ^ o^^" 0 l**h*. 
<66> o)^ £^-g- I^S ^T^^ ^^l^o] ^oflofl cfls>Pi 7)^sr>^^l^, °1 ?J £r ^ ^ 

£-°HH -f-^^ *p-]-§- 7}^1 a]-^^, #^5. ^tg^v ^ A^om 

93^^ ^^•Hl^ 7>A] Cfo o t 
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<67> t^ofl rcj-ai^, ^sflAl ofls.^ ^ ^5L# 3711 7l^t ^ oiji, cilolEi* 7l^*f 

^ ^ ^l-g-^^ ^ 4€- 71^- 1-^- A>ol^ Dflo]Ei Ol^g- Jl^;^ O. 

t^H^, ^rS tflolEi 7)1=- 1-^-21 i7 ] s-^ojuf c-flojE^ IiS A^Efl 
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1] 

A]^EflO. S «.^ fee] ^^Lefl^l- 
fe^ ^I^Efl^l- ^ o]^])^ ^^>fe ^TTflsq-, 

2.5^ 7l^Vfe Ifs}^ , 

^^17> o)v) -R-JL cflol^S. olO D j j AV 7] *y a <g ^j- A>-§-5L7> 7}^&2_t\ 

7) A>-g-£7> 7l^JiLtf ^-foflfe, ^71 "R-Jl CI] 

o)e]» I£ t}S- 7^1 <H*]iiL ol-g-^Rr #7il«- £^-*Hr #2JW ^2-3 ^ *)H ^ . 

2] 

4^1fe, ^-71 7^ <H*1 ^ av 7 ) ^ o^ H ] tfl^- BiT/^H 

3] 

*fl2*cMlAi, ^71 BiT/^3. Bfloll-sf ST Eflol-g-^ zVzf 27fl2] uflJSLiq f^o.S ^S-lfe 
^r^SLsL #2JW nflj^ ^ *lH #U . 
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4] 

# $1*1^ BiT/^3. Eflo]^-^ ST Eflol^-^- ^^Kr #7fl7> ^£]fe ^-§r ^8-2.3. *}fe #Hfl 

a] ^iss] ^ "<HT 

5] 

^^5+, BiT/^3 ^^Hl feel ^ = efl^ 7 > ^*fl*Hr ^^lfe °]%-^ 712:3. #21 <^ = efl>i» 
# 7*1*4, BiT/^3. tH^H 0]^]^ 7 \ ^ffrx] ^^-^Ife BiT/^3. Eflol^-oflAi 

6] 

71^-^- ^ 5Ufe ^*1S #31, ^71^ C-flo]E^l- 7l^-5>H, 71^- 

*b 7-^V ^^o] ST Eilol^ BiT/^3 ^^Hfr ^7417]- if-Slfe ?A-ir ^^°-3. T5>fe 

#£flAl u])5L^ ^ $ ]o ) 

7 J 

7} Cl)o]E^ 7}^ ^ 7^ ^^o] ^ofl^ Aj-71 7^ tlHEi-I- ^ Jl , 

^1^1 BiT/^a. Efl o)^-^- ^^g^fe #317}- ^£}fe 53* ^JlJL eVfe #SflAl 

^l-S-e| ^ 
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8] 

9] 

*H 1**11*1, #7l BiT/^3. 3H1:£- ^eflA] ^3.5^ z}- fl*] ^ o] x^j- ^^7> 

^r^SLS. is}^ §5flA] pflael ^ *IH 
10] 

£Sl7>§ q-^lfl^ HH&I-I- 53* ^-^^ «Hr *2fl^l ^-E-Bj ^ *fl°1 # 

11] 

^ ^1^, ^7^ ^ $1*H ST Eflo]^ <£^5^ ^-7-11* i^SRr 7j\^r ^^SLlL 

*}1= «bJH ^ls.sl ^ 

13 T 1 * 12] 

*fl 1*^*1, ^71 $)*]<*] -e-s cflo]Ei§ ^"71 ^£1*1 ojS-^ 
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# 5>^#2flAl oflSSl ^# *|H 

[^T 1 * 131 

liS Al^Ejs). ^BflA] Aj-Ojoll^ C|]olE^» ^^S>JI ^EflA] Dfl£E)^ ^-g- 

4^ sflol^/^Els ^#sM ( #7l Jl^h Al^Eflcfl^ ^eflA] uflselofl 3Mb1* 7]^-^ 

#7l 4^ #^3. oj-f-o^ljl fsflAl v\]3.0)°\ ±7] #7} 1-^ #^5. o}^^l 

^, #7l 4^ ^12-el Ji^S A]^Eflo))A^ ^ig-sl^ fee] c^ce^oi] cfl-§-5l^ 1-el 

^ ^3£]^r 2*> ^3 5L^>31, 

#71 « 0 >^^ t 

liS Al^^O.S.-¥-Bl ^Altb 3H^« A o V 7 l S.^X\ oflS.E|oll 7l^Kr #>«Sh 
#71 1*} ^3 A>-g-;E7> 7l^^Cf e ^ofl^r #71 7]^ Ir^-Sl -S-JL C-ilolEi 

1- 1*} ^3 o]^^>j7 l^V ^3 1-^-21 A]-§.£7> 7l^^cf ^ AV 7 ) 

^3 -fi-jL c-flolEil- 2*> ^3 ol^-^ #741* i^Hr €^1 "flS^ ^4 

[^^# 14] 

^llmHlA-l, #7l A>^-£7> 7l^^iit4 ^O-ofl O.J- ^olE^l- O] 

^ cf-g-ofl^, Aj- 7 ] 7)^- 1-^-, ^3 1-^ ^ 2*} ^3 1-^^ BiT/^3 Eflol^-a]. ST 31 
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ol!-g- *13}£U, ^7) 1*> ^3 ^>-g-£7V 7l^i3b^.nf €- 3-f*H -B-Jl 

nflojEil- o]^^ cf-g-ofl^, #7l 71 -a Muzf i*> ^3 BiT/^3 ElH^ ST Eflo]-g- 

15] 

iiS Ai^tflj!}- #2flA] d||s.bJ 4°H^i d|°lE]t ^dfsU #sfl A l *fls.3^ ^-fr ^ 
<H*Kr ^12-^ »H ^l^i, 

u\, ^7) 4^<*1 pfliEl #^-gr iiB A}i^oflA-l £i£slfe feel ^^efl^l tfl-g-sjfe l-el 

H ^HSm 2a> %iEL l-s-^ 1^1, #71 #*]fe, 

Jl^H Al^Eflo.S^-E-1 cflolE^l- #71 l-eflA] nflS^ofl 7l^>fe 4^4, 

#71 1A> ^3 1-^-Sl A}-g-5L7> 7l^^cf €■ ^-f^lfe #7l 71 -g- -frjL clM^ 

# 1*> ^3. f^-AS ol^^ji ^3 -&-!=. o} Af-g-£7> 71^^1=1- 3"£r ^-foflfe #71 lx> 

tflolEl* 2a> f^AS °l-S-*>fe i^fe #2fl A l °11S-Sl ^ 

16] 

*lll5*<HH, ^ 3. -g-^ A>-g-£ 7 > 7l^#SLt} ^ ^ofl 4rJL ^M^* ol 

4£-°fl*r, #7] 71 1-^, 1*> ^3 £ 2a> 1-^-21 BiT/^3. Efl°1^4 ST Bfl 
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q-g-<i ^ , ^7} 7l£- i*> ^3 BiT/^3. ST 3H1~§: ^sHr 

^^.S. ^ #iSJM oflS.^ ^ *H #*1. 
17] 

2)116^1*1, ^7} BiT/^£L Eflo]^ 71^- ^ o] = efl^, 7^ tfltb ^ <H^efl 

^-*Rr ^* ^HJ-°-5L *>fe #Hfl*l ^IS-Bl ^ *H 
18] 

19] 

*fll7*J- ^ 4|18^>H, #71 BiT/^3. ST Bflol^ zfz}- 27^ nflael 

20] 

^8°-3. #EflAl uflJSLS} *flo) ^1. 
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